Prospective trial of real-time electronic surveillance to expedite early care of severe sepsis.
An automated, real-time electronic medical record query and caregiver notification system was developed and examined for its utility in improving sepsis care. We hypothesize that the algorithm will increase the rate and timeliness of sampling of blood lactate and blood cultures, performance of chest radiography, and provision of antibiotics. A before-and-after, prospective study with consecutive enrollment examined an algorithm that automatically identified adult patients accumulating 2 or more systemic inflammatory response syndrome (SIRS) criteria and 2 or more blood pressure measurements less than or equal to 90 mm Hg during their emergency department (ED) stay. In phase 1, the system collected information but did not alert caregivers. In phase 2, caregivers were notified by alphanumeric paging and a text entry into the electronic medical record of the patients' potential illness and were provided with specific recommendations. Patients (33,460) were screened during 6 months; 398 patients activated the system, including 184 (46%) appropriately identified as severely septic. The algorithm had a 54% positive predictive value and 99% negative predictive value in detecting severe infection with acute organ dysfunction. The median time for patients to accumulate SIRS and blood pressure criteria was 152 minutes (interquartile range [IQR] 71 to 284 minutes), underscoring the dynamic nature of diagnosing critical illness in the emergency setting and the need for detection algorithms to repeatedly assess patients during their evaluation. After implementation, 2 interventions were performed more frequently, chest radiograph before admission (odds ratio 3.2; 95% confidence interval 1.1 to 9.5) and collection of blood cultures (odds ratio 2.9; 95% confidence interval 1.1 to 7.7). Only blood culture testing was performed significantly faster in the presence of decision support (median time to culture before intervention 86 minutes, IQR 31, 296 minutes; median time to culture after intervention 81 minutes, IQR 37, 245 minutes; P=.032 by Cox proportional hazards modeling). The predominant shortcoming of the strategy was failing to detect severely septic cases before caregivers. An automated algorithm for detecting potential sepsis increased the frequency and timeliness of some ED interventions for severe sepsis. Future efforts need to identify patient features present earlier in ED evaluation than SIRS and hypotension.